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D ipm im iu it o f ( Jn in o s t fy  i^olhyv f)J /Sch i ir * ,
(Jlt^ccivcd 9 if am: 107(>)
Follt^wiuo* till’ oc-dt’cap  wilhoiii innnvUunj a]>] r^o;u'li, x  diH*a\ n\<liUvS //, 
(lan^'lilor radius and dau '^lit(M »‘mhus-roustiin1 <►! 1 raiis-lniMl 
rv'tm-cH'nu Inirr Ihh'ii (M»i»i]>u(nd. Thr \ahu's
o( // and |j(^  in l lio langes of ll*l! lin ami I 1 ‘ ni Im,, r<'s. 
j>ot‘Uv"nly. l*i(‘,sonl i^xjnnssion foi llu* tUa*a y-radius (.IrnioiiKlialo 
in (‘xpJicit t(nins tluil durinalinns ot dn^ay-radin also obsrrvnd in 
lli(‘ (Janiow pi(4 urn, aic duo to Iho linilo .x-picddnnal ion ])j‘ol)al)ility. 
Uadii oT Inaivy luu'lidos i*xl ra(‘lod IVoni sratlcrinji!; and llssiim-spivllalion 
r racl ioM (m oss-soc'I icnis lind roiisislciil plants in ilu' f>i(‘: ont sclnaiM', 
Tln  ^ prosont si udy lastly shows tliat ui-di'oay in a dolornuai nuolidr 
< ak(\s plact' pi'(4\*T<'n( ially alon;j, t he axis oT synum t i  ^ ol I lu* lUK'lidi* 
m oi(lri‘ to niM oLinlor tlio slioiiost. i‘oiiloml»diarriri lu‘i/i;lit
1 I ntro mu I no N
Sinrc ( lie voi \ IufM Ii of (ianiou 1lu'or\’ ol o:-diM iiy, Jj^ -^ ii nloiaiiaI ion prohaInlil \ 
and r/-d(',ra.y radius ol I lio do-rayiny niiHiais liavo liriai i-nyajL'ini.  ^ t aticndion 
ol worlvors in lliis liidd, Thrso two nuojitar ]Nirainolt‘rs arr ol rrncml irnpoilam i' 
to lUo imdorsl aridinii; ol t in' a-doray pnx'oss cr-proformal ion is diicolly rolatod 
t.o tli(^  striK'turi' o t th i '  docaym^ nin'Iinis; :jf-doi'ay radius is, on the othrr hand, 
a. luoarsuiv of its sjy as iloiimHl tho (‘oiii])(-lition hnlAVocn 11u'. allrat-livi' nurli'ar 
lorn* and ri'pulsi'"' (‘oulomh tonu* oxpi'rii'iM'od hy fln‘ a-parfirlr m Hu* piotrss  
ol its lorinalioii and omission. WdiiJo a r-loar pii'tiiK' <d .^-jin'-fojrnation ]»ro- 
hii!>ilil \’ is ^radnallv mnoi' '^in  ^ (Ihisn I97ti, l!177), p^ s^('n( know h'fljixo of .:z-dora v 
radii is, in spil/O of vadumos of works on still in an imsat ishu t (a y stato
(IVrlman ItasmuKson 1057).
Tho (juanlaiin-moohanic^al ( xplanatjon (d thr ;Tf“<l(s*ay ]iro(oss hy fuaniow 
i:> n'pri'smitial hy tlui (dllowin^ rolatiou.
A f . r  .. (t)
whom A - total :ic-docav J'Hto of tho a-mnittiM
and.
/ - froijnonoy fa-otor,
P pi‘n(drabilit\'.
As is Awoll-know'n,/and P  ooritaiii in thorn tlu^  sc-prolorniation piohahihly mi])li( illy 
and a-dooay radius oxplioitly, ronpootivoly, of <*ao)i >^:-omjMor, Suu'o. fho hirtli 
ol (kiinow tlioorV) tlio primary cimooni of all woij^ors of this fioJd has bi i'ii t.o
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►rmatrKMi and a-d(‘oay radius n|, ddlbmil a-('iHjtU‘rs
Iroiu Hu ploilati(Ui ul r*(dali<>ii ((). Kulutaai (1) is a^aiu a i\A<:>-paraiiud(M' 
('xj)r<‘,ssiou ai>d li<uu;(‘ i( is an unpossililn task Lo My to know tlicsc, tAu» uukuo^Ml 
pararnot.ris, ::^ -pl'^ .-^ ot■matiou y and (wy radius, iVoju tiiis rola/tion
witk tlio Jndp (>1 tlir. know]iHl<4o oj oxptuurKud;il driaiy-iates only, it is (exactly 
tliis mij>ossi[d(“ task tlnd. \\orkors in tliis li(*Id all alon^ ' tx'cui M vin^ ji; to ardiit-vo,
1 lu‘ usual ])racl'it‘(‘ js t.o lix J at soiiu‘ ad-lior vidui' lor all iJio (n^ i n-evon ^^ -omiliuj's 
and tluui M> (Munputo .7-dncay nulii of diflVrrjil, a-rmildia’s Irom Dio oxjMuinioJital 
v^ aluos ol /\ wjDj Ui«^ help (d rt'latioii (1) ()l>vioiisly lixation ol / at an ad-koo 
sin/jjo oaliio not oidy iinplif'S a siuLdo .:)f-prtdonjialion jirohabiJily Idj* ail tlio (ni*n- 
oviai a-ondttors ooni rary t o t lio struotiiri* oojurpt- ol a juiolcuis, but. also jinvins 
ofunpl<‘t.(‘ loss ot iiiloiniaAion alioul. a-()i'(donualion j>roba))iJity of dd'lorcud. nucloi 
(li;ir.u Ib77) In this approaoh, / has Ikmui assignod by diJTcrnd u orkors dil’lo-
lont valu(‘s in t-hi5 wido ran|L];t' ol (~  ltd'Nia*  ^ IO‘“^ soo Majority ol tlio workoj’s 
(liiswas .V. l*a,lio 1!MS, Kaplan JhoL Porlinan iV V])siiaidis DlhO. Asaio 10r>:k 
IN rljna-n rf nl ItiriO) assuniod yahu's ol / in Dm' rant>;c lO-ksoo ' and
CiiloulaltMl t-lio doray radius ol dillnionl. juudidos by (malino, it as n Jr< ojy adjust- 
a)>i(^  paraiu(‘l.(‘r in Dio ono-body (laniow rola-lion (1) oi in dillhunit \<Tsions (d it. 
Va/liios (ditaiiuai by thoni lor dilToront (>voiM‘va‘n t>-(‘niittias aro bidauKui S and 
!)'(i liii. Ikdlu^  (I1K57), on Iho oDior hand, oliosi* a. drastic-ally lc»u valuo oT tho 
fi’oipionoy lact'O! at k It is not. surprisiiyy; that his many-body valuers
(d do(‘a.y radii an‘ lad-uomi 11 ainl KMi tun, about d(V\, Jiiuln'r than tliv A'aluc's 
obi aim’d by th(^  Moikms ah‘(-ady ndbriial and Junoo ti oat od amDi losoi vat ions 
I'lus undo disc-n p^anoy in i\w (sutii>utod valuo ol tho dc!<-ay radius lor a. sin l^o 
nuolidi' as wcdl as tho <lis(’n‘j)an(‘y m tho rauK^ ss of \a I nos toj- dilToront mndidos 
is ovidenDy a> (^ (ms(a|iun(‘(^ (d' l-lu‘ dirtorin<^  olioioos of Dio value- (d tho Ircapionoy 
t'aot.or and has o-snltoil in a oonrusin;j: slat*- ot ai’taus in Du- undc-istandin^ j. ed'the- 
sio;nitu-auo(‘ of Du’ (c-riu, rjtah'oay radius. Ih*sid('-s Diis. the- dooay ladius ovnluatod 
in this approa(‘li is luvouiahly idont itiod hy all AAorkms w iDi tlio radius ol iho 
ela,ui;htor or, at tniios, w ith Du- dauj.dd(‘r nuclous radius jdus a, loduood a-parthTo 
ijvdiu;;, ((uitt- camtiary to tho truo import of tlu’ torm 'aaU-ouy radiusk vvluoh 
has h('<‘ii si^ndioauDy dediuod liy Ihutt tV \Voissko]d (IDhLi) and JrJaima (11)59) 
fis t-hi^  sum (d‘ the- ra-dii ot tlu- dauolitor nuoimis and tho IVia- alplunjiaitio.lo. In 
short, diKc-ropanoy in tho ouo-hody dc-oa-y radius valuos, tlu-ir uou-oonldnmty to 
t-ho projior dolimt-ioii and tlu’ oomjiloto loss ot intonnat iou about a-]Uclormation 
probability hav^ o rnsultod iu a naiily oontusino situation and Jionoo call for soiious 
rosorvat ions in doaliui  ^ vmDl t lu'si* l adius v^ aluos, Tliosc- valuos are- a|^ ain all tho 
moio unroliahio in vj(*vv ot Du^  tact that, tlio ditton'iil ohosc-n valuos o t /'aro un* 
i-m taui duo to laok ot kuovvkali^ o ot intornal dotails.
Aljdiaalooay is a unitpio luu-loai' jdionouionou whioh jirobably maUos a-docay 
radius also miicpio in oharaclor in tbo souso tiuit Dio <)ualitativc‘ and (piautitalivc^
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of tJio di'CiW'radius ramiol lx‘ riij;)itly jisst'ssotl litA ‘’ouipai'nii.*. it \\ith 
f)tlior iudn|K‘.ud('Ul- radins-<ic|oi'iuiuations. Tliis is tKa i^uisc (Mtiri nidr|M‘ndriii 
d('U‘rjiunjilioJUs i‘xploJo a,sj)(‘c*ts o1 t ho uiiolojr i^/.o tpiiti' (iiif’oront horn llial 
*\\pJor(Hl by tiu  ^ a-(h.'oay proi*t',ss. OnI\ rlasiiv ;ol<I iiK'Iusti<‘ soaitorji^^ ol 
pari iolrs by and .x-tissitni-spaJlai umi loaolioiis in lu'ti\y miolidrs (Umshuinsoo 
JDoS) Oiiu simulale tlio .^-flooay proooss and as suoli, ladii o\ahiatrd bom lh(\ r^ 
tToss-s(aHJous slundd l>o (n>ni]>arabJo to ll\(‘ .: -^do(‘a\^  radii of tliosi' iimdidos I’n 
if at iiiiaioly, (m.o-budy docay-iadii, o\<“op1 t ho Hriiio onos an  ^ nmcli sliorin  
I him I'la^ si' radius doloruunations. liidlio Nahios aii  ^ aoain toi' Iai\La‘ to bo (ala'ii 
si'fjouslw Ono-body modid dopi iidout j;-doou^ ladii aro. in slioit. imi'olialdo and 
pjosconl knowlod^o abmd Ihoso is (‘onsoijiirnlly m a M iy  imsal isliu toi \ stab' 
As ]xnntrd out 1\\ PorJman \ Uasiiiussoii (lbh7), om^  can hope ol obtaniino 
ifdiaidc aulcaMv ivulii oi»ly wlioj) fumlanamlal mtiamioJoai moi'lianism ol ;x- 
loimatiou is nidi nniJorstood,
U“cmb ly l?asn (1971) has niado ])h(momono]o^noall\ an nh h n lio  ii'\ ('■-I i,i?;a I ion 
f>i 1 ho .x-dooay prolilmii. Witli no assiiniplious n liatsixo or, lio ha.- di vidojiod a 
moihd id ;odooa\ n hioh di sorilios in idoar terms hon tlio Jast '2n 2ji s\.- t^(m msidi 
the a Ipha-mniltor is lormod iido an a l])lui-parl iido and liovw in tin jaoi^iss id 
X 1oi mat ioJi, tho ooidomb-ba ii loi is inossod o\a'j’ and tlio nasoimt jr-pailiilo liiids 
itsidfat 111!' to]> ot lh,o. baiiior n hmi troin it can (Msil\ csoapo williout tnnnollin;,'. 
\s a Jja]»p\" tamsiapiimoi' ot this rnodol lotion a simple bid aoonralo o.xjirossion o| 
at)soln1.o .’/-pridoi'Mial ion protialnlity for an mcn-ouni ./a imltoj and a loj iimla loj 
I Ik, .x-tlooa. '^ radius ipiiti' in oonibimil\^ with ld|o ]nopor dolinit ion (d thi- tirm  
.\(l 1-h.oso lindiJU!,s and thoir oonsoipu'iioi^s ]ia\o boon dolailed m sntisoipioid ]>api is 
(Basil tV: »S(Mi H)7r>, Ba.su 1971)),
riio puiposi'. (d this arliidi' is to prissmd an oxtimsiNa* tabulation of .x-dooay 
ladii rd Iraiisdoad (^von-(‘von rx-mnilfors (‘almilabal m I hi' ]>ro.soiit a])pjoaih, and 
to di.soiiss thoir oonformity lo thi  ^ projior di'linitioii and tlndr mliabiliiy Smno 
loalmv.s m tlio doiaiy radii ]in'viously obsm vod but unmxlplainod In tho om diod\ 
tuodid will also foiiii a subji'id ot oloso mva'.>l-iL!;ation. Some oommonl.' on ,7-dooa\ 
111 doformod niii'lidns will also bo made
2 Tincouv
Oni^  ooinos aoross tho. followiiytj; o\]iFc^ ssions for a^ dooa^  radius //aml.7 -iioi 




A\, ---- 2)(rli  )ii{0L)
B(oi) - Binding onoi gy nf a froo a-partiolo, and
zr_- PJffoct a-cduHt(wing onmgy of tho lasl. sy.di
paront, a-emit-for.
(to tin
18 M. K. Basu
Ono ran corriiiiittt Hirnuli-anoously thr a-(lof*ay railius a-rul ilio a-]»'o-foriuat.ion 
|nul>a.l>iliiy ovon-nvcn a-mnittors from n l^atiotis (2) a-iul (.'{) rospnotivoly,
nv i^rlniilly with tlio frnvitoHt- acaurar'y imliko in llu^  oiit‘-l)ody a[i])roac‘h in which 
all informal loll ahont a-proformation is lost and tln^  ct-dccay radins is oalciilatcd 
hy troatin^ it as an adjustable  ^ para-motcr, hJe^  ^ (’an Ix' cvaluatod acouiatcly 
IVoin I h*' nia-ss-r(^ lat-ion due to Basil (11172) with the. luOp of tlu’ niassdaJilo. It 
should l)(^  n(»tod h(!i(^  tliat- iM’lat ioas (2) and (II) arc^  (►blaim’d tVom (’onsiderat ion.s 
of fundamnntal iut ra-iuiolonr mixiliimisni ot a-ronnat ion and aannission Accoid- 
iiijLC l b<' pro.s(*ript ion id' l^ r^lman cV llasninss(‘.n (llir)7), rtdal ion (2) would yield 
i‘elial>l(^  ofoleeay radii
As lias Ixsm (doaily shown in pri v^ioiis wi»rk (Basil Seal 11170), Ji in ndatioii 
(2) eonlorms widl t.o the jirojx r dedinit ion ol the o'aha^ ay radins so t lial one isvii 
split- R in I he rolluvvm/^  way
n AVIr, ... (I)
Wh(oe
f\\i Radius of the daii]L>ht(n’ nuehnis, and 
y liadius ol‘a tre'o a-pai t j(‘h^
- 2-OK tm. (llofstadtia' IllMi)
Ik KKSIILT.S and J)lS(’l\SSlOK
ValiK^ s ol Lxoleeay radii (^valnated from relation (2) toi all the ('V('n-(’M*n cy- 
miuldoi’s unden’ eonsidmation ai'i^  ;.!;ivcn in (‘oinmn (2) o(' table' 1. The' \ahies lie 
ill tlie ianj^ 'o of 11-4 11‘2 lin. which, is m hed.wean the Jietlie^  vahich and tlu' ralnes 
due' (-0 l)e\’‘aiiu'y (lllhll) and oUun’s. This su^ ijei^ sts tlial (‘(nre'cL de'cay-iadii in 
, (‘oiirormity w itti the' projxn' dediiiition ot the- le'rni may \)v> ohtaine-d tiom the 
on«^ d)ody ineKlel if on<! edioseis t li.e valuer ol the fj ei|iieney lae-toj- in lad ween -^10'^
a net ~I0" But in V'iew ed the? closer eonneetion bel-wea'ii the dee-av-
ra-dius and LX-jired'orniation ])iobahility as e'x[iressexl by mp (2), tlie- validity ot 
erne-body approa.eli tei deeay-iadins Iweome's all the more^  e>pen to ((in'Slion, Jt 
IS a.L’jain fe>r the lirst tinu' in or-de'e*a\ st.uflie-s that sneh an inter-eoiineotieni bctMe-e-n 
R and /\ is ri'vended, Nix'dless to mentiem here' that tliis rmcdatieni will f^ reaitly 
I'aeilitate' dilt‘e're*nt modehdi'pe'ndemt inve'sti^atioiis in whieii the^  A"ahu- ol the^  
vXol(s-ay ra-diiis, eharaiderislic eit the ji-eniilte-r in epiest.iem, imniiiahly i>lay.s a 
e'litie'al role'.
(tidumn li ot 1/iihli' 1 i^ves values of raelii ed the deiiighten- nmde'i obtained 
irom ('e| (4). Tlie' value's are Jietvveem 7*110 and 0*15 fm and the', upper part ed 
t-liis rau;j;ei ot v'jilnes ae*e<miine»dates the' ix-dex'ay radios (identifie'd as Ui(‘ radins 
ottlu' ihviu!;litni' luie'le'us) values obtaineel hy D('v'a.iK-\, and others lienn the' oni-- 
hexly moelel. This e'mpiulsizt's, on the one-hand, that the* jm-sent a]i])ie>aeh is 
(piite eenisislent, and [>oiiits end, on the' other hand, that the idemtiiie-ation of the 
.Jt-de'eay radins with the re^ sidual luiedeiis radius is not justified in the one-body 
model.
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Table I. Viilues of aolocay-radius Jl, daughtei -mdiu.s and (Uui/j;hl(n' nidiuH- 
cousi^ uut' /*„ for* all (*v(ui-ev(Mi :Ka'iuifleis i\ --- 2-OvS fin. (IJofsladt.i'r)
a-dt‘(‘a>' Jlaught* r Murlt'UK
l^u’onl. I'rtdiuh -
niirlrus Ji Im Ii\f fni tin
lilt. <ri7 7 HO MM
-’1 ‘ 1^ . U 71 7 (W) i-20
.iiip,, U ()7 7-r,o 1-28
out 7 Kti i HI
iu-2:t Sir, 1 H(l
0-41 7HH l-2t
0-7,'-> 707 IHO
0 on 7-S2 IHH
-  *101,,.. in 2rt S 17 1115
10 <;i s-r*H 1-42
km; i S i'tli 1-40
V30'|’l, io n ‘1 S 51 IHO
10 III 8'2H 1 H5
10 111 S‘H5 Ills
io:..» S 17 l-IO
10-2:* S HI l-HH
•np lO-Oll S 55 1 HO
io:*i S Ml l-HO
10 72 H 01 1-12
VM [ 1 10 77 S liO I-4H
lO-iOi S -IS 1 H7
10 2;t S-15 Ml 2
'"l\l 10 as S 1)0 1 HO
-"■r.i 10 HI S 2() 1 IM
^>4’u lo-so S 72 1-12
'' ‘H HM 1 S'HH 1 H4I’l;,* ,,, io-r.1 s-50 l-HH
10-40 S H7 1 H5
"'""t'r.n 10 or* S S7 1-41lo-ss s so 1 40
10 (i!l S 1)1 J H7
1 l-OS 0 00 1 4 1
10 sr* H 77 1 HO
lo-o:> S-K7 1 11
11 2H 0 15 1 Hi
IVes(Mif valutas oT danf.di1(Toadius c(U)s1ajd. /\, aro shown in tlie last, rolumii 
o1 table I. /■„ was ealndated, following!; oiliej' woikers, troni the relation 
-- where A massoiuinl)(U‘ ot tlie n\sidual mn^ leus. /(, in ilie present
approach lies in the range of h2:i-Mh fm. whil(. oUe-lxKly nuaiehch^pendiuit /,,'s 
due. Lo Dm'aney nnd others ntv hetw(‘-eu h25 and 1'5S fni. Kvideiit ly flu h(^ two 
sets of values are mon‘ or less in good agreenuud and (amlorm to the e<;ueej)t ol 
iiuuuupreHsibilily of nueiear matter r^  ^ va,hit's clue tt» Asai'o (Ht5d) sliow a 
dtaamsiiig tnuid with inereasiug Z (pii1(' eontraiy to tlie t-reiitl ot ni avtaagt'
lio M. K. Basil
vnliu's winch r vhihit ii iii(*rcasin  ^ tcndcMcy witli increasing Z /,, in
I he pjesciMt a[>[)ri*aieh docs not show a coustaiu'v cxliihits, iatl)(T, findluilions 
iroiii oii<‘ rniclidc To anolJuM- in (‘acli isotopic sc'iii's. These* Ihictnations have their 
oi’igin III till* finite :z-[H’i‘-fonniUion pi’ohjiliilily as will he (‘xplaiJual prc'smttJy.
Il IS alinosi always the usual practice witli vatjous AvorkcTs in this field to 
(it. the i*,om|nit(^ <l <h*cay-radii with the i(latinii /i* practice is
pi’ohahlv n-d l(‘git ima I (‘ (Hanna lOop) as il ignores slKdlo-ttccis or (dher stiucluic- 
efteeas llial may niitnrally hi* pivsiml in t In* (haaiy-rmiius. l*i(*si*nl (*xj)M*ssi(fn'(-)
Ini rx deeay radius  cli*:irly shows that tin* d eca y- ra di us  cxj i l ic i t ly  (h']H nds on tiu* 
y, |U“e doi  niat ion pro ha hi l i l y  lias, in t’aid.  hc(*n fou nd  h y  Basil (Jtl7(>] and
( 'olli-.VIi!a//o rl al (H175) l o  <*xlnf)i1 dis l inci  sludi and siib-sliell  (*losui(* i*frcc1s,
ami  (h' lornudion •*tTects in op(*n-slw’ll imch'i.  In \ ii*w ot l l i is dcjiendeiua* on
7 pre l ormi i l ion [ i rohahi l i ty  and ih*tormatie»n i*ffc(*ts, no a t t emp t  has he(*n juadc  \ 
III the prcscnl  a.]>proach to tit the eomput(*«l dt*cay-fadii  witli  t he  /H^ -^daiv Siudi  
ai' at-l'unpl. \\ouhh in I'md. he inconipat ihle  with l )n‘ lact that  most ty-cni i t ieis  
are (h l onned in shape ( Thiuoiislv cmaj gh,  f l uc tuat ions  in tin* present Vj, s. as
pointed out i*arliei\ a r e a  sini])le ease o f  inlu'i’ilanci* (dt l i i '  ifuel uat ioiis of 7-d(*cay
Jiidins due to linite 7.-f indormataoii  ]irohahil i t\
/ Deem’ ladii in Ike (faniow jnetni’i*, whim fifted wifh tlu' . D^ ' -^ndation. 
('vliiliii (l<*a-r (Imdnations around the .H’'^ daw' (Hanna lOhO). Idiis is also tlie 
easf' with the piesent deea\-radii. These flnel iial nns wi'ie su])]ios(*d, in Hu* 
om*-hod\ mo(h‘h to la* dm* to (he linitf* a-pri'-foi mat ion [irohahility and non- 
. i^ph.eneal shape ol (lie inielide. It is M*ally gialilying to noti* that. it. is only itt fhe 
presiMd. a[)proa(*h llial one liiids that (lie Jcolecay ladiiis is an (*\pliei( rinudion 
o( ihe 7 -pr (* lormat ion proha hilily wlii(‘h, in (‘vi*n-(wa*n isoh^pie sera's, is flnc- 
tniiling in naliire. (I is now eas\’ to ap]>reeiate that ohseiwi'd fluctuations <d 7i’ 
are dm* (i> hidli' I \  and del'orniat ion effei'ts pit*.sent in ] \
\s Inm alM'ady heen pointed out in Hu* introdmdion om'-hod\' iuo(h*l- 
d(*[iend(*nl (h-ra\’-radii fall lai short ol timIius \ alui“s of heaa y^ nuclidi's oxti’act(*d 
lioni ela.sl le and iiu'la-slie i7 -s('att(‘ving (*ross-sei*1 ions and lission-spallalion leae- 
t loll emss-seci ions in lluse mielei (Kasniiisscn lOhS). lint in viiwi ol the near 
u^niilantN of phx’sii al sit iia(ions 1 hut eonu' into [ihi> in thesi' proecss(*s. Ihi* former 
ladiiH sallies an* I'xjieeti'd ((► agrei* with the latter ones. Tliis discrejianey still 
l eiu iins iine^plaimMl h\ tla^  oiu'-hody model. 11 is, howi'v'i'r, salislying to noie 
that r.uhi tif’ lieas s nuclides ohtained from aho\ i*-men( ioiieil itioss-seel ion mea- 
smemenis liml, at long last, a emisisti'id plaia* in tin* pri'sent sid of i7-ih*eay radii 
and thi*re exists no diser(*pany among the ladiiis valiu's of lliese Iavo difleriuit 
a pproaehes
Il >hoiild he again pointed out heic that [iresenl salues id 7*7? (and h,i‘nee .// 
and wei-<' ohtained from consiilerations of timdammiial ]>roeess of a-formatioii
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a m i  .it-fmisMiou, m id  Uui b y  i ivat iun;  mmv ol  i l a -sr  as an adjiisiabli^ pnrunu'loj  
m tim (MK-d>o(ly niodr l .  It, is, t l iu i  iuiv,  nat uni i  t l iui Hu m' \ al l ies s l mnld ]>nAr  
M a y  canisisleul  mid  relialih^ as bas beta) nbsei\<al in tl ie l<>ve^ !;oiiLjL', (11m ii^sions
Mosl td tl i(‘ a^actiM luul i  i lla^(' '4al)l(' s j i ln'midal  d(dnrmatioi i  whiel i  is 
d(‘hrul ( ‘lN' ivIlecUal  m i\u- ima-lianisin n1 .oj-lormat lun and .v-(‘mis^.jnii and rons( ‘- 
i j iua i l l y  in iln* ,7-(U*ray l ad iu s  Tlic r\pTvsMnn-(L>) bn (lu  ^ :--d('ta\ radius  is 
s i mi la r  l o  lln* (‘X]ir(Msion bn ilu' seini-majin'  a,\is o f  an elli])S(‘ ith an eceent laril \ 
]»n>ii!>ri loiial t n  / \  r ids  si imlai i l  \ (dis-iily points  lo an i injMntaid asi>(cl id' 
i !k ' jf>d('oav plumoiiKmoM. I( Uk  ^ ]>armii n ud mi s  is ]km tna lUMdly (bdornu’d, I lam 
i m m a l i o n  and mnission ol an ^-parti ido taki^ ]>hu*(‘ p ic f cr i ' id ia l l y  a lonu llu' a xi s  
(d s v mi im dr y  id 1,1k ‘ d i d on ma l  niiHidc in oivl(>r !(► ('xponimri'  (bo sbor l i  st lioij,djt 
ol t ] , ‘ (‘onli piiili-barrioi |>n1 il I lu' .)M'niit1.(n' i,s not p n i n a n o n l U  <bdoiinod,
I bon 1 bo 'In 'If) oinslin , in t 1h' pnxasss (d‘ its liansil ion inio an a-pai I K'Io, so (bd'oi jus 
1 bo niudims as to bi‘ ab|o to dooas jn (d(n‘(‘nl ia!l\ aloio!, tin* axis ol s\'ninio1r\’ in 
(udm- to on(‘onn1(‘i llio Iraisl ('oiiloinb-barikm h(^ i!/;ld d'bo piosod oA]>rossion 
to) tlu ‘ arl])baal(a*ay radiits ol (‘\on i v^(mi niudoi ior' I bo cas(‘ <d o;r*‘'ii'd-s( ato li-aiisn 
lion snlisianlialKs tli(‘ suo^r.tion liy Mil) AV1h'oI(m- ( l ‘ir):t) Ibai, in (bo (bnnmv 
pi(“tiir(\ rp:-part i(d(^  tnnmdlinp itom a, d( I'onni'd niiolido in the tdniind lo.oround 
1 ra in;il loii will 1m‘ pi rbn <m»1 ia,ll\ m a dins'lion wlani' llio po(on(ial bariltM’ 
is (IdinH'si in 1 bo oas(^  o| a pi'<da((^  iiiudmis in tbo diroodoii (d llio miol(‘ai'
axis. Ill ,.bo!‘(, tb(‘ o(lool o( iiU'riMii-in^ !, ]ndlal< (bdorinai ion would b(' io nioK'asi  ^
llo' b.in loi'" jXMiol r;d)iJ 11V \oi\ niaiK'odl\, oi (M[1M\a ImU l\" d(‘oi'('as<‘ 1 bo b a n m -  
b»ML!;bt a ppi (ana ld\^
\ r\)N<'bUHlON
lli^itlily idoalizi-d ua l ui i '  ol l l io assunnal  ]>ot(MLiiab (bo assninpi  i(>n ol a s l ia ip  
oii t-ol l  r ad ius  ami  i ls wri»n;x idiMil iruad ion w i t l i i l n *  ic'.’i idual  nuobms radius  and.  
last but nol  tbo j ia is l . CMiiiploti’ it^ ’i ioranoo oj fundaiiuMdal  naadianisin (d /y-lonna-  
t ion d('p*'i\M^  IIh  ^ o n o - b od y  iiiod(d-(|op(Mid(mt dooayM'a.dd rd tln'ii piopoj  ipianl i la*  
( iv i ‘ a n d  c p i a l i t a l u o  sio|d(ioanoi A iioIIkm inajoi  dra\\ l»a( b in tin o m d j o d \  
approaol i  to  /-dor-ay rad iu s  m\'<‘,s( ijiat ion is I lu ‘ lack ol appn' o i a l ion  <d (bo \ (m v  
intanial.o ooniiootion bol,\uMMi_ (la  ^ (baaiy- radius atid .^.-jnoim inai ion p roba bi l i l v  
as r(^ \''(*a.|iMl by 11u‘ prt^siMd, s t u d y  Tbo iinxlol oi  cy-dwtiif irlfhnaf i n h n( II i )uj is. 
on llu* otluM' band,  basial  onlv on ooiisabMat ions o l ’ iut i‘a a u i o b a r  inocdianisjn ol 
y - bn i na t io n  and ,7-(Muission , it is, i l ioridoro,  m a  suiprisirit^ t o  noi ( ‘ Ibat  7-do('ay 
t ad i i  in Ibis CL-d ’cmj iriUim ' /a/zz/r/Zyba/a.]>proaoli pi’ovc ,  as has boon mu[dv donions^ 
i r a t ( ‘d in kho o^r(\ d^inJJ!; disoussions (d ov(Mi-o\(m rmoloj.  voiy ('on.sisi.md, vo.i\ 
idl iablo a n d  s t r i o t l y  oonrorridui^ to  1 Im‘ ])rop(M- fbdini t ion o l ‘ (ho to im,  'i7 -diM‘a\ 
r a d i u s ,  ()bs(M\'od l l i io tuai ions  <d d i a a s - r a d i i  worn s]iooula1(^d in (b.o. ont -bod\  
iiiodid t o  b(‘ dm* t o  linilir Jon probaf>iIit^^ a n d  d i l o r m a l i o n  ( fli o l ;
but it is o n l y  in tlu  ^ prosout a])])roaob t ha t  thnso o[>sor\atotis can o(’ ( x p l m m d
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IN clofu' nud U'rnts nsi (lu(> to tlio iilortisaid cjiuhok. Agiiiu largf ratlii (d
luijivy (‘,vinicl(*tl from jt-olastic* uml a-irK'ltiHlic sratlrriuf^ ctobs-'Hoi*!iuiiK
and liswioii^ wpii.llalion inaction cross-scctionn find consistinit places in llie piesc'id 
‘'U‘li(‘mc Init apjicar iu(‘ono;ruous in the oiie-lxHly model. Pr^ s^enl in^cHtijiation 
hrinfj,K oiit tin* fac^ t that a-decay in ilcioiincd nuclides lakes placid ]ire- 
Jcn*ntially alonn ilu* axis ol symm(‘try ol tlu' nudeus in (u’dcr to encounter a 
lonst iMmloinli harrict iH'i^ ijld In sli,oit, the pj’cscuii study marks oul directly 
the pivsenl iipproai'h lo the inv'csti^alion of o'-d(‘cay radii as a ver\ ])o\verlul 
and r^ iiei:es,dul one, iind points iiidir(x-lly ti> tlu‘ linn loiiudation (d llu* imslel (d 
j  (l(rui/ m llin a l U uittclluui,
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